Objectives-To assess the efficacy of a single intravenous infusion of pamidronate in Paget's disease ofbone. Methods-Fourteen patients with active Paget's disease (raised serum alkaline phosphatase, bone pain or neurological involvement) were treated with a single intravenous infusion of 105 mg pamidronate. Patients were assessed for biochemical and clinical improvement for up to two years following treatment. A further infusion was given following symptomatic relapse (pain at a known site of pagetic involvement). Results-Serum alkaline phosphatase fell following treatment, with a nadir 5 9 months after treatment. Bone pain was improved in nine of 12 patients after six months. Retreatment of four patients resulted in a similar response.
Conclusion-Single dose intravenous
pamidronate (105 mg) is a convenient and effective treatment for Paget's disease.
(Ann Rheum Dis 1993; 52: 616-618) assessment included: clinical examination, radionuclide scintigraphy (99mTc methylene bisphosphonate) with measurement of 24 hour whole body retention of bisphosphonate (normal value less than 40%) and radiography of affected bones, full blood count, serum calcium (corrected for serum albumin; 2-0-2-4 mmol/l), phosphate (0-8-1 4 mmol/l), alanine transaminase (7-40 U/1), alkaline phosphatase (30-135 U/1), and albumin. A 24 hour urine collection was obtained to assess the hydroxyproline/creatinine ratio (0 006-0-030).
Pamidronate was given as a single infusion of 105 mg in 1 litre of 5% dextrose over 24 hours. Four patients received a second infusion and a single patient a third infusion because of symptomatic relapse, defined as pain at a previously documented site of pagetic involvement. Similar assessments excluding bone scintigraphy were performed at one, two, and three months after treatment, and at threemonthly intervals thereafter. Pain was assessed subjectively as either worse, unchanged, or better.
Statistical analysis was performed using Wilcoxon's rank sum test to compare values before and after treatment. 
Patients and methods
Fourteen patients with Paget's disease were studied (table 1). Patients were included if they had bone pain, or neurological impairment attributable to Paget's disease, and a serum alkaline phosphatase greater than the upper limit of normal (135 U/1). Pretreatment Results Table 1 lists the clinical features of the patients. All 14 patients had active Paget's disease with raised alkaline phosphatase levels. Whole body retention of bisphosphonate was increased in 10 patients. Polyostotic disease was present in 13. Nine had received previous treatment. Two patients had minor increase of alanine transaminase levels (less than 1-5 times the upper limit of normal).
Bone pain was present in 12 patients before treatment and was improved in nine patients after six months. In two patients the pain was worse at this time, but had improved after three months. Table 2 shows the effect of the first infusion of pamidronate on mean values of alkaline phosphatase, calcium, phosphate, and the hydroxyproline/creatinine ratio. The lowest level of alkaline phosphatase occurred 5.9 months (2-9 months) after treatment (figure). It fell to within the normal range in 10 patients (mean 2-4 months). In those patients in whom normalisation did not occur, in three out of four, the initial value was less than 500 U/1. There was a transient, asymptomatic fall in the corrected serum calcium maximum one month (2-14 (SEM 0 03) mmol/l, p=0 0022) after treatment. By three months, calcium levels had returned to pretreatment values. There was no (mean 16-1 months) .
The infusions were well tolerated in most patients. A transient pyrexia (up to 39°C) was observed 24-48 hours after treatment in four. No significant haematological effects were seen.
Discussion
In this study we have shown that a single infusion of 105 mg pamidronate can produce prolonged (up to 21 months) clinical and biochemical improvement in Paget's disease. The optimum therapeutic regimen is controversial. Short courses of daily or weekly treatment result in significant suppression of alkaline phosphatase that is still present one year after treatment,5-8 whereas Thiebaud used a single infusion of 60 mg with reduction of alkaline phosphatase and urinary hydroxyproline excretion for up to 12 months.2 Direct comparison between studies is difficult because of the variation in disease severity. Our patients had relatively mild disease with mean alkaline phosphatase levels three times the upper limit of normal. The data compare favourably with results of other studies. We achieved normalisation of alkaline phosphatase in 10/14 patients (71-4%) after the first infusion, a figure comparable with other studies.5 8 However, three out of four patients in whom normalisation of alkaline phosphatase did not occur, had pretreatment levels under 500 U/1, suggesting that higher doses may be required for more severely affected patients. Such a dose-response phenomenon was observed by Gallacher, who suggested that, in more severely affected patients with more active pagetic lesions, the drug was spread more widely and hence the effective dose at each site was lower.3 The lowest alkaline phosphase level was 5 9 months after treatment, and thereafter there was a gradual increase, suggesting that longlasting biochemical suppression of disease was achieved. In four patients second infusions were given, again with improvement. The fall in alkaline phosphatase was not statistically significant, because only four patients were treated. Although the data are incomplete, we have shown a fall in the urinary hydroxyproline/creatinine ratio following treatment, an observation confirmed by other studies.2 3 6 12 13 Assessment of bone pain in Paget's disease is difficult, because there may be a major contribution from other causes, such as coexistent osteoarthritis. Subjective assessment with a simple three point score (better, unchanged, worse) suggests that pamidronate produces an improvement in pain for at least six months.
We conclude that this treatment was well tolerated and is a simpler and more convenient regimen than those previously described. Further studies are required to define the optimum dose for single infusion therapy and to compare this regimen with a conventional six month course of oral etidronate. We also need to determine how rapidly pamidronate 105 mg can be infused safely. If effective treatment can be given at a single outpatient visit then the cost implications are significant.
